: We demonstrated that reactive
oxygen. Furthermore, clinically we have encountered acute gastric mucosal injury such as hemorrhagic erosion when performing hyperthermia of the upper abdominal region. We reported that lipid peroxidation and reactive oxygen were involved in the mechanism of producing these lesions and that the involvement of the neutrophil was important as a source of superoxide10). If the mechanism of injury to the tumor tissues of hyperthermia is similar to the mechanism that produces gastric mucosal injury, neutrophil-derived reactive oxygen may be important to antitumor effects as well. In addition, the generation of reactive oxygen within cancer cells is a subject that should be investigated, and direct in vivo evidence of reactive oxygen produced during hyperthermia is a requisite topic.
Efficacy of hyperthermia plus granulocyte colony stimulating factor (G-CSF)
Previous studies provided evidence to support the hypothesis that neutrophil-derived reactive oxygen may be important to antitumor effects of hyperthermia. In the next study, the role of neutrophils in the antitumor effects of hyperthermia was investigated in an experimental rat model, and the efficacy of hyperthermia combined with recombinant human granulocyte colony stimulating factor (G-CSF) was similarly investigated. In our study, myeloperoxidase activity in tumor tissue was significantly enhanced by hyperthermia. Because the hyperthermic Jpn.
J 1998 antitumor effect was markedly inhibited by pretreatment with anti-neutrophil antibodies,we concluded that neutrophils were required for the antitumor effect of hyperthemia. Therefore, we further investigated whether G-CSF, which increases peripheral counts and accelerates neutrophil function, would enhance the antitumor effect of hyperthermia. When G-CSF was injected into the dominant tumor artery and MPO activity was measured as an index of neutrophil accumulation in tumor tissue, MPO activity rose in tissues 1 hour after injection. When hyperthermia was performed 1 hour after injection of G-CSF, MPO activity increased, lipid peroxidation was accelerated, and the antitumor effect was enhanced compared to hyperthermia alone. Whether this enhancement effect was due to increased numbers of neutrophils in the tissue or whether it was due to enhanced neutrophil function, including reactive oxygen production capacity, is not clear and should be investigated in the future. Hyperthermia as trigger or inducer of the free radical reaction
We have previously investigated cancer treatment using the free radical reaction11)12). Three approaches to this treatment may be considered: 1) strengthening radical production itself, 2) increasing the substrate for the radical reaction, and 3) decreasing the elimination of radicals. In our studies, G-CSF was used for strengthening radical production itself and gamma-linolenid acid was used for increasing the substrate of the radical reaction. Therefore, these pretreatment can be the methods to create a condition favorable to lipid peroxidation induced by reactive oxygen specifically to tumor tissues. When we conducted hyperthermia, which can produce reactive oxygen in tumor tissues 13), under this condition, these pretreatment could actually enhance the antitumor effect of hyperthermia14 ).
